Abstract This study prospectively examined the course of depression in African American and Caucasian midlife women over an 11-year period. Racial differences in lifetime history of depression, severity of depressive symptoms and rates of depressive disorders at baseline, and persistence or recurrence of depression over an 11 year period were examined. Predictors of persistence/recurrence of depression were also examined. The sample was comprised of 423 midlife women enrolled in the Study of Women Across the Nation (SWAN) Mental Health Study (MHS). All participants completed baseline and annual assessments, which included self-reported measures of health, functioning, and psychosocial factors, and clinician administered assessments of psychiatric disorders. Logistic regression analyses were used to examine predictors of depression persistence/recurrence. Findings indicated that African American and Caucasian women did not differ significantly in rates of lifetime and baseline depressive disorders, or severity of depressive symptoms. Annual assessments revealed no significant differences between the groups in rates of persistent/recurrent depression. While African American and Caucasian women do not differ in recurrence of depression at midlife, factors associated with depression differed by race.
Introduction
Despite consistent findings that African Americans and Caucasians have similar point prevalence rates of psychiatric disorders (Breslau et al. 2005; Kessler et al. 1994 Kessler et al. , 2005 Williams et al. 2007 ), recent studies indicate that African Americans with mood disorders were more likely to be persistently depresssed. Williams et al. (2007) defined persistence as the ratio of 12-month depression to lifetime depression. This ratio was significantly higher among African Americans when compared to whites. Breslau et al. (2006) considered depressive disorders persistent if the first onset of the disorder occurred at least 2 years prior to the study interview and if the disorder was also present in the 12 months preceding the interview. Although African Americans had a lower lifetime risk of mood disorder when compared to whites, African Americans with a lifetime mood disorder were more likely to be persistently ill than whites. Williams et al. (2007) also found that depressed African Americans and Carribbean blacks were more likely to rate their major depressive symptoms as severe or very severe and as more disabling than whites.
Thus, racial/ethnic disparities may exist in the persistence of depressive disorders and in the severity of depressive symptoms. Also, the sociodemographic and psychosocial factors associated with depressive symptoms in African Americans may differ depending on symptom severity (Lincoln et al. 2007) . However, these studies rely on retrospective report over a relatively brief assessment period (12 to 24 months). Prospective data obtained over a longer period of time might give a more complete picture of the course of depression in African American and Caucasian women during midlife. This paper will examine the course of depression during an 11-year period in African American and Caucasian women during midlife. It is hypothesized that (1) African American and Caucasian women will have similar rates of lifetime syndromal and subsyndromal mood disorders at baseline, and (2) compared to Caucasian women, African American women will demonstrate greater persistence or recurrence of mood disorders during the 11 years of follow-up. We will also characterize factors that predict pesistence or recurrence of depression in midlife women and determine whether these factors differ by race.
Methods

Participants and procedures
The study sample was obtained from the the Study of Women's Health Across the Nation (SWAN), a longitudinal, multi-site, community-based study of women's health at midlife. The original SWAN cohort of 3,302 women was enrolled at seven sites across the USA: Pittsburgh, PA, Boston, MA, Chicago, IL, Detroit, MI, Los Angeles and Oakland, CA, and Newark, NJ. The design and sampling procedures for SWAN have been described in detail elsewhere (Sowers et al. 2000) . Each site recruited women from a racial/ethnic minority group (i.e., African American, Hispanic, or Asian) and Caucasian women. Each site adhered to its Institutional Review Board's guidelines for human subjects' research. Eligibility criteria included the following: age 42-52, premenopausal or early perimenopausal, have an intact uterus and at least one ovary, have at least one menstrual period in the preceding 3 months, not pregnant, and not using any sex steriod hormone in the previous 3 months. Once enrolled, each woman completed baseline and annual assessments over an 11-year period. Baseline data collection occurred from 1996 to 1997, and follow-up assessments ended in January 2009. Baseline and annual assessments included questions about medical, reproductive and menstrual history, psychosocial factors, and psychological symptoms.
The subsample for these analyses were obtained from the SWAN Mental Health Study (MHS), an ancillary study conducted at three sites (Pittsburgh, Chicago, and Newark) at baseline, with longitudinal data collected at the Pittsburgh site. Our sample comprises 423 women, who completed baseline and at least two consecutive follow-up assessments in the MHS over an 11-year period. Of the 463 women initially enrolled in the Pittsburgh SWAN cohort, 443 were enrolled in the MHS, 18 were missing all or some follow-up data, and 2 had only two non-consecutive follow-up visits.
Participants were administered the Structured Clinical Interview for DSM-IV (SCID) (First et al. 2010 ) to assess both lifetime and current psychiatric disorders at baseline, and annual assessments evaluated past month and past year diagnoses. All interviewers were intially trained in administration of the SCID by the Biometrics Research Department (New York State Psychiatric Institute), had at least a master's degree in a relevant field, and were supervised throughout the study by JTB. All interviews were audiotaped and demonstrated very good to excellent inter-rater reliability for major depression, both lifetime (kappa = 0.81) and past year (kappa = 0.76-0.89).
Baseline demographic and clinical characteristics
Demographic characteristics assessed at baseline included age, race/ethnicity, education, employment status, difficulty paying for basics, and marital status. Education was classified as "high school degree or less, some college/vocational training, and college degree." Employment status was defined as "employed versus not employed." Participants rated financial strain by indicating "difficulty paying for basics" (i.e., "very, somewhat, or not very hard"). Marital status was categorized as "married/living as married versus not." Depressive symptom severity was assessed with the Center for Epidemiologic Studies Depression Scale (CES-D) (Radloff 1977) . Stressful life events was evaluated with a list of 18 life events potentially occurring in the past year. Perceived life stress was assessed with the brief four-item version of the Perceived Stress Scale (PSS) (Cohen et al. 1983) . Trait anxiety was assessed with ten items from the State-Trait Personality Inventory (Speilberger 1979) . Optimism, a generalized expectation for favorable outcomes, was assessed with six items from the Life Orientation Test (Scheier and Carver 1985) . Private self-consciousness, which measures the tendency to attend to one's thoughts, feelings, attitudes, and internal bodily sensations, was assessed with the Self-Consciousness Scale-Revised (Scheier and Carver 1985) .
Health-related variables
Lifetime medical conditions were assessed with the question "has a health care provider ever told you that you had the following condition" and included the following: anemia, diabetes, high blood pressure, arthritis/osteoarthritis, over/under active thyroid, heart attack/angina, cancer (other than skin), fibroids, and osteoporosis. Menopausal status (premenopausal, early perimenopausal) classification was based on menstrual bleeding patterns in the previous 12 months (WHO 1996) . Body mass index (BMI) was a continuous measure computed as weight in kilograms divided by height in meters squared. Perceived health was measured with a single question with five response categories ("excellent" to "poor") from the Medical Outcomes Study Short Form (MOS-SF-36) (Ware and Scherbourne 1992) . Additionally, participants completed the Role-Physical Functioning (problems with work or other activites due to physical health), Vitality (energy level), and Role-Emotional Functioning (problems with work or other activities due to emotional problems) scales of the MOS-SF-36. These scores were analyzed categorically, in which respondents falling into the lowest quartile were classified as having poor functioning (Avis and Colvin 2007) . Current medications and current psychotropic medications were reported, and current use was verified by interviewers during clinic visits. Sleep problems were assessed with three questions (trouble falling asleep, waking during the night, early morning awakening) (Kravitz et al. 2008 ).
Depression and anxiety disorders
At baseline, current disorder (depression or anxiety) was that which occurred anytime in the previous month, while lifetime was defined as more than 12 months prior to the baseline interview. Follow-up SCID-diagnosed depressive disorder was categorized as none, subsyndromal, or major depressive episode in the past year (i.e., present at the time of interview or within the previous 12 months). The presence or absence of depressive disorder over the 11-year period (i.e., depression profile) was categorized as follows: None (no syndromal or subsyndromal depressive episodes over the entire period); Single (one depressive episode over the period); Recurrent (syndromal or subsyndromal depressive epsiodes diagnosed at two or more annual visits, with at least one annual visit with no depression diagnosed in between each episode); or Persistent (two or more consecutive annual visits wth syndromal or subsyndromal episodes diagnosed). Lifetime anxiety disorders included having one or more of the following: panic disorder, social phobia, specific phobia, agoraphobia, obsessive compulsive disorder (OCD), or anxiety disorder not otherwise specified (NOS) more than 12 months prior to the baseline interview or diagnosis of generalized anxiety disorder (GAD).
Analysis plan
Because SCID evaluations identified the presence or absence of depression annually, it was not possible to determine whether mood symptoms had remitted during that time period or how long symptoms lasted. Therefore, the categories "recurrent depression" and "persistent depression" were combined, and labeled "persistent/recurrent depression" throughout the manuscript. Measures of central tendency (means, standard deviations, median, inter-quartile range) and frequencies were used to describe baseline characterstics of the sample. t Tests, Wilcoxin tests, and chi-squared tests were used to examine differences in demographic, health, psychosocial, and clinical characteristics at baseline by race, and by depression profile, as well as number and types of of depressive episodes.
Using individual logistic regression analyses, each characteristic listed in Tables 1 and 2 was examined for its association with depression profile. Characteristics were then grouped by domain (i.e., demographic, clinical characteristics, health-related) and examined in separate multivariable models controlling for age and race/ethnicity. Characteristics associated with depression profile at p<0.055 were then put into a single multivariable model (i.e., combining all three domains). Using a process of backward elimination to retain only characteristics that significantly distinguished persistent/recurrent depression versus single episode (p<0.05), a final model was created. In order to examine potential race-related differences in risk factors for recurrent/persistent depression, additional logistic regression analyses were stratified by race (Jones 2001) . The same process of examining each domain was followed separately to examine predictors of depression in African American and Caucasian women. Analyses were run using SAS (version 9.3, SAS Institute, Inc., Cary, NC).
Results
On average, participants were 46 years old, and while there were no racial/ethnic differences in education or employment status, Caucasian women were less likely to report difficulty "paying for basics" when compared to African American women. A greater proportion of Caucasian women were married, compared to African American women. There were no racial differences in early perimenopausal status at baseline. Also, African American women reported less favorable overall health, more medical conditions, higher medication use, and higher BMI than Caucasian women. Caucasian women reported higher use of medication for "nerves or depression," and the two groups did not differ in self-reported sleep problems, role physical or role emotional functioning (Table 1) .
Assessment of psychosocial factors indicated no racial differences in number of very upsetting life events, perceived life stress, emotional role functioning, private selfconsciousness, or optimism. African American women reported lower trait anxiety than Caucasian women (Table 1 ).
Racial differences in depressive symptom severity and mood and anxiety disorders No differences were evident between Caucasian and African American women in severity of depressive symptoms, presence of depressive or anxiety disorder in the past year, lifetime history of anxiety disorder, or major depressive disorder. Chisquared analyses indicated that similar proportions of Caucasian and African American women were categorized as having "no depression" (51 vs. 45 %, respectively), a "single episode of depression" (16 vs. 18 %, respectively), or "persistent/recurrent episodes of depression" (32 vs. 38 %). However, when compared to Caucasian women, a lower proportion of African American women had ever received treatment for emotional problems (65 vs. 43 %, respectively, Additionally, when the subsample of women with any depressive episodes was examined (n=216) in post hoc analyses, a greater proportion of African American women than Caucasian women had seven or more depressive episodes over the 11-year period (14 vs. 5 %, respectively, p<0.02).
Finally, there were no racial differences in the total number of visits with depressive episodes from baseline through the 11-year follow-up, although statistically, Caucasian women had more visits overall. The median number of visits for both African American and Caucasian women was 12; interquartile ranges for both groups were [9, 12] and [10, 12] , respectively (p<0.04).
Differences in clinical and psychosocial factors by depression profile
Compared to women with a single episode of depression, women with persistent/recurrent depression reported more severe depressive symptoms at baseline, and a higher percentage had lifetime depression, a depressive episode in the past year, lifetime anxiety disorder, and anxiety disorder in the past year (Table 2) .
Univariate comparisons of health and psychosocial factors by depression profile also showed significant differences across the three groups. There were significant differences in age, perceived overall health, number of medical conditions, use of psychotropic medication, sleep problems, physical role functioning, vitality, emotional role functioning, number of very upsetting life events, perceived life stress, trait anxiety, and optimism (Table 2 ). These differences remained evident when using individual logistic regression models (data not shown).
Multivariate analyses
Full sample
Multivariable models of the full sample showed that baseline depressive symptom severity, sleep problems, and major life events were significant predictors of depression persistence. Thus, with each one unit increase in depressive symptoms there was a 5 % increase in the odds of having persistent/recurrent depression. Those who reported sleep problems or two or more life events at baseline were approximately 2.5 times more likely to have persistent/recurrent depression at follow-up (Table 3) . There were no statistically significant associations when comparing those with no depressive episodes to those with a single depressive episode (Tables 3, and 4).
African American women
For each one-unit increase in depressive symptoms at baseline, African American had a a 6 % higher risk of persistent/ recurrent depression at follow-up, and those who reported poor emotional role functioning at baseline had a 3.6 greater risk of having persistent/recurrent depression at follow-up.
Caucasian women
Among Caucasian women, with each one-unit increase in optimism score, there was a 10 % decrease in the odds of having persistent/recurrent depression at follow-up. Women with low energy at baseline were 2.5 times more likely to have persistent/recurrent depression at follow-up, while those who reported sleep problems at baseline were at 2.7 times the risk of having persistent/recurrent depression at follow-up.
Discussion
Persistence/recurrence of depression was examined in a community sample of Caucasian and African American midlife women over an 11-year period. Contrary to earlier investigations (Breslau et al. 2005; Williams et al. 2007) , no racial differences were evident in depression severity at baseline or in rates of single, recurrent, or persistent depressive episodes. However, post hoc analyses suggested that over the 11-year follow-up period, more African American women experienced seven or more episodes of depression than Caucasian women. Our finding that at baseline, fewer African American women had sought help for mental health problems or engaged in psychotherapy or pharmacotherapy, is consistent with prior literature documenting racial disparities in mental health service use (Gonzales et al. 2010; Olfson and Marcus 2009) . It also suggests that among the subgroup of women who experienced multiple depressive epsiodes, the absence of treatment for depression may have contributed to multiple recurrences in African American women. While intriguing, these post hoc analyses must be considered preliminary and require replication, because our sample size did not permit more robust longitudinal analyses in this subgroup.
We identified predictors that distinguished midlife women with a single episode of depression over 11 years, from those who had experienced persistent/recurrent episodes. In addition, we found that these factors differed by race. These predictors included depressive symptom severity, sleep problems, functioning (energy and emotional role functioning), dispositional characteristics (private self-consciousness and optimism), and major life events.
In the full sample, our finding that an increased number of life events, increased depressive symptoms, and sleep problems are associated with recurrence of depressive episodes has clear documentation in patient populations and community samples.
Consistent with prior research linking stressful life events to the onset (Brown and Harris 1978; Mazure et al. 2000) and recurrence of depression (Burcusa and Iacono 2007), we found that midlife women who reported stressful life events at baseline were at higher risk for experiencing recurrent depressive episodes. In addition, subclinical depressive symptoms have been found to be a strong predictor of recurrence of depression in numerous studies (Hardeveld et al. 2010) .
Epidemiologic studies of sleep disturbance have consistently found that rates of self-reported sleep problems are (64) 52 (73) 119 ( (17) 16 (24) 30 (22) 0.31 Medication for nerves/depression, n (%)
11 (5) 7 (10) 34 (23) <0.0001 Sleep problems, n (%)
57 (28) 13 (18) 61 (42) 0.0006 Low role physical functioning, n (%) c 38 (18) 20 (28) 58 (40) <0.0001 Low vitality/energy, n (%) d 45 (22) 17 (24) 62 (43 higher among women, and these problems increase with age (Obayon 2002 ). An earlier longitudinal examination of sleep problems in the SWAN study (Kravitz et al. 2008) found that sleep problems are prevalent among women during the menopausal transition and identified racial differences in types of sleep problems.
Racial differences in risk for depression recurrence/persistence
Our racially diverse sample permitted subgroup analyses, which permitted examination of salient risk factors for recurrence/persistence of depression that were specific to each racial group. Among Caucasian women, sleep problems, low energy, and dispositional optimism at baseline were the risk factors for persistent/recurrent depression. As previously noted, sleep problems increase during the menopausal transition, and in the SWAN cohort, Caucasian women were found to have more difficulty with sleep maintenance than African American women (Kravitz et al. 2008) . This may put these women at higher risk for persistent/recurrent depressions during midlife. Functional difficulties are a key diagnostic feature of depression (First et al. 2010) , and among Caucasian women in this sample, those associated with low energy were a key risk for persistence/recurrence of depression. Dispositional optimism is a trait-like characteristic that is defined as a general expectation for positive outcomes, even in the face of adversity. Women with persistent/recurrent depression were less likely to have higher levels of this trait. Research has demonstrated that optimism is associated with higher levels of engagement coping and lower levels of avoidance (Carver et al. 2010) . Further, optimism has been associated with decreased risk for development of depressive symptoms over time (Giltay et al. 2006) , less severe depressive symptoms associated with stress (Grote et al. 2007) , and higher response rates to response to depression treatment (Tindle et al. 2012) . Depressive symptoms at baseline and the associated functional difficulties at work or daily activities were associated with persistent/recurrent depression among African American women. These key factors put these women at greater risk for future episodes of depression and may be an important focus of preventive intervention. Depressive symptoms may be due to stress and may resolve with a person's usual coping strategies; they may be the result of a partially remitted depressive episode or may indicate the recurrence of a new depressive episode. However, functional limitations (e.g., emotional role functioning) due to these symptoms might be indicative of a depressive syndrome that requires clinical attention rather than "stress."
Epidemiological and clinical implications
Depression has been defined as a recurring and relapsing disorder (Frank et al. 1990 ), and our findings among midlife women support the existing literature. Further, our findings that risk factors for depression did not differ significantly between women who had a single depressive episode and those who had none are consistent with the extant literature on the course of clinical depression (Burcusa and Iacono 2007) . In fact, research has demonstrated that approximately 50 % of individuals who experience depression will not go on to have additional episodes. Thus, in order to reduce the prevalence of depression, preventive intervention efforts might focus on prevention of recurrent episodes of depression through appropriate screening and treatment to remission.
Women who experienced persistent/recurrent depression were more likely than those with a single episode to have had prior episodes of depression and/or anxiety. Education about depression at midlife can be a key first step in prevention of depression persistence. Midlife women may erroneously attribute sleep problems, fatigue, and life stress to midlife transition (even if they have had depression in the past) and not seek evaluation and treatment. Health professionals treating midlife women for other health conditions are in a unique position to evaluate depression using brief screening tools and to educate women about the symptoms of depression, its relapsing and recurrent nature, and the importance of seeking appropriate evaluation and treatment. These initial educational efforts may be particularly important in engaging African American women, who may be less likely to initiate and remain in depression treatment. Some women may prefer medication for anxiety and depressive symptoms. For those who prefer counseling or psychotherapy, there are a number of empirically validated therapies and strategies for clinical depression and subclinical symptoms of depression.
For example, intervention strategies that focus on some of the specific risk factors identified in this analysis might include the following: (a) education about sleep hygiene and medication evaluation for persistent sleep problems (Chen et al. 2010 ); (b) empirically validated therapies such as cognitive behavioral therapy (CBT) (Butler et al. 2006) can be implemented to help women to enhance adaptive attributions like optimism (Carver et al. 2010) ; (c) self-activation strategies are often helpful in coping with the functional effects of fatigue (Simon 2006) ; and (d) the development of more adaptive coping strategies through the use of CBT (Butler et al. 2006) , Problem-Solving Therapy (PST) ( B e l l a n d D ' Z u r i l l a 2 0 0 9 ) , o r I n t e r p e r s o n a l Psychotherapy (IPT) (Cuijpers et al. 2011) can be utilized to help women cope with life stress and the emotional sequelae of depression.
Limitations of this investigation include the absence of information on type of treatment (medication, psychotherapy), duration of treatment, and treatment dose (i.e., medication dose, frequency of psychotherapy). Also, annual evaluations of depression were unable to ascertain the specific timing and duration of depression episodes, thus making it necessary to combine the categories of recurrent depression and persistence of depression. 
